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A Finer Point of View... 


Five Essential Traits Of Effective Leaders 


105 college commencement time and 
Y'm proud to say that one of our 
children has reached this milestone in 
his life. We were often reminded that. 
this was the class of 9-11. Just after 
leaving the security of their homes 
and families, the world shook and at 
à most vulnerable time, they were. 
tested. Linda vividly remembers the 
anxiety in our son's voice during the. 
first phone contact that fateful day. So 
it was fitting that Rudy Giuliani. 
presented the Commencement 
Address to this class. The former 
mayor is a public personality who 
earns respect, even though we may 
not agree with all of his views. His 
response to the attack on the World 
Trade Center remains a classic display 
of leadership in the face of chaos. 
Since leaving office, he's been 
speaking and writing on the subject of 
leadership and he took the 

opportunity before these “future 
leaders” to point out five essential 
traits of effective leaders. The first trait 
is an unshakable, always visible, belief 
in a core value. Rudy reminded us of 
our country's strength and resolve in 
the face of similar attacks and his faith 
that we would overcome this one too. 
Next is an optimistic attitude. There 
are always people who'll pay attention 
to the naysayers and doomsday 
prophets, More people will follow 
those who identify the positive 
aspects of people and situations and 
offer a more hopeful picture of the 
future. Courage is the third attribute 
Rudy spoke of controlling your fear, 
not what we'd normally consider 
bravery. Firefighters and police 
officers that became heroes were 
terrified to appear at press 
conferences. Clearly the self-control 
needed to be composed in a variety of 
stressful situations comes first from. 
self-knowledge. Effective leaders 
practice constant preparation. There is 
по way that New York planned for a 
terrorist airliner attack on the World 
Trade Center but they planned for 
high rise fires, a building collapse, 
airplane crashes, underground fires, 
etc. Rudy discovered that by preparing 
thoroughly he could be confident that. 
what he hadn't prepared for could be 
handled with slight modifications to 
existing plans. Lastly is love. Attend 
more funerals than weddings because 
that's where people need your 
support. President Bush rushed to the. 
World Trade Center site despite the 
fears of a follow-up attack and visited 
‘one-on-one with everyone from 
government executives to construction. 
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Joseph Tabeling 


workers listening, affirming and 
supporting the front line. There are 
lessons here for us when leading our 
families, our companies and other 
groups we've joined. More interesting 
are the areas where a leadership 
Vacuum exists, What responses have 
we seen to the threat of rapidly 
growing Eastern industries? 
Entrenched interests force a 
continuation of the failing status-quo, 
кете instructed in how a floating 
Yuan will result in decades-long US 
recession, and little cooperation exists 
among companies in re-inventing 
their industry's role in satisfying 
customer needs. The industrial 
diamond industry with dramatic new 
‘manufacturing technology, significant 
funding of research on a national 
level, and new applications across all 
industries is positioned to adapt to 
the new business reality. We need a 
firm belief in our strengths as they 
apply to our future role. Recognize 
what's going well right now and. 
commit to make it do even better. 
Evaluate what could go wrong and 
prepare for it so you're in control 
when it happens, Teach others what's 
worked for you and coach them as 
they go through the process. 
Graduation is called a 
"Commencement" because of the new 
lives begun by the participants. Let's 
look at the opportunity that the 
changing world economy presents, 
apply our considerable leadership. 
experience, and start the process of 
reinvention needed to continue 
growing, 
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Top Ten reasons tõuse SAT SuperAbrasive Techniques’ 
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IBON is Polycrystaline Cubic Boron Nitride 
(PCBN) with fine grained and randomly oriented 
texture developed by ILJIN Diamond's latest 
technology, The new IBON products are spe- 
cially designed for machining ferrous materi- 
als —cast irons, hardened steels, powdered 
metals and heat-resistant superalloys. 
Available grades: SB100, SB95, SB90, SB80, 
5870, SB60, 5850 and SB45. 


LJ 
DIAMOND 


IPOL stands for ILJIN Polycrystalline 
Diamond (PCD). IPOL-PCD is characterized by 
superior hardness, excellent wear resistance, 
highest thermal conductivity and uniform wear 
in all directions. It's designed for machining 
non-ferrous metals, alloys, tungsten car- 
bides, plastics, wood, ceramics and wear 
parts, Available grades: CC, CM, CF, CMW, 
CXL, CCX. 
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© Lower coefficient of friction 
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The Wi 
“Drawing Story 


By BRAD SCHERER, Fort Wayne Wire Die, Inc. 


What do an incandescent light bulb, steel — 
belted radial tire, personal computer, telephone, WAY, 
electric motor and piano all have in common? KS ve. ҮМ ' 
None of these products could function 

N 


without wire. І won't go so far as to say the 
world revolves around wire, but it is 


amazing how dependent we are 
and how much we take 
for granted a simple 
material like Z 
wire. 2, 


Wl WARN 
qwe DIE, ne 


Photo 1 


Wire dies using natural and single crystal. 
synthetic diamond 


quentially reduc 
r of wire to a 

int material sud 
or tungsten 
has been drilled 
with а сопіса! hole, profiled 
and polished to exacting 
tolerances andihoused г а, 
stainless steél casing (graphic. 
[ 1), The4ype ol wear-resistant 
naterial used in a wire di@\delerminad,by: tne wire 
material drawn, die life expectaney, finished product 
requirements and budgetary constraints. Generally 
tungsten carbide dies are still @sedito produce high 
and low carbon st 

wire, while most of t 
non-ferrous and fine 


line diamond 
(Photo 3) 

According to 

archaeologists the! 


principle of drawings 
through, di dates all 
(перу Beck to 9000. 
BIG. Iis presumed t^ 
braided gold wire and 
gold fabric were 
produced using a die to 
агам ет. Those early dies consisted of iron or fire- 
hardened wood were used until about 1500 A.D. 
when the French devised the use of rubies as a die 
material after the Swiss successtully engineered rubies 
as bearing material in 5. As the Industria 
Revolution proc century tha ne 
for à harder, 


diamond. Hc 
bore was d 

The methods for drilling a hole 
consisted of using a shape pened 
microscopically fine point. The needle dri 
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lever, it was not ur 
led through a diamond. 


toa 
d away at t 


inuously ned the 
55 it would take 3-4 days 
erced through the 


такі 


diamond die 
simple and only required pati 
making was not easily learned. In 
States did not 


(2.9mm) to the smallest of 01011 (0.25mm) 
Nearly all dies smaller than .010 inches we 
imported from Europe until the late 193 
ufacturer began producing dies as 
small as 002" (0,05mm), As automobiles and 
radios became available to the average American 
with the need for 


the demand for fin 
used 


the fine w 

ire soon in 
production of ma 
advances Inl electro: 
drawingofenormous 
absolite importance to the war effatt 


she United)states governmegt quitkly realized the 
clapendeney of American Mire drawers ofr dies import 
КОТЕ Оре and that preduetian of diamond dies sm 
than 002 inches was almost nonexistent in the United 
States. Stapswafe taken to Overcome this shortage. The 
UnitedStates government In the form of 

Prodüction Boat initiated a program to 
атой @iemakingyend to research a m. 
manufacture of Very fine dies. The Board's efforts 
rewardad in les: when the United States 
producti eded 


at 


er 


Ц this вате, 
в used and the electrolytic method 
tandard method for piercing diamonds for 
cturing of fine diamond dies. 


1960s it became feasible to use lasers in the 
of diamonds (Photo 4), But the advent of 
o all the problems in 

ication of a wire-drawing die. The problems die 

faced in introducing laser drilling to their 

uring process included diamonds shattered 
per ude 

The hol 

stully drill 


er 


manufac 
by the laser beam and the pr 


hole original drill 


manufacturer 


advanced, the die manufacturers have learned to make 
dies in finer and finer sizes using the laser. 


Another new technology to advance the manufacture of 
diamond dies is the application of ultra-sonic 
equipment, The extremely high frequency vibration of a 
needle combined with diamond powder is used to 
remove diamond and form the final shape of the die. 
Ultrasonic equipment used in conjunction with a laser 
has greatly reduced the time it takes to manufacture a 
diamond die while increasing the precision required. 
The precision required to make a diamond die is 
matched only by the ability to choose the proper die 
material. Since wire is cross-sectionally reduced by 
being drawn at high speed through the funnel shaped 
interior of the die, itis necessary for the center of the 
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race 
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Drawing Direction 


Graphic 2 
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die material to be well polished and 
free of flaws (Graphic 2). Selection of 
the most appropriate diamond die 
material depends on many factors, 
including the type of wire material 
being drawn, speed of the, 

type of lubrication bein 

finished product requir 

budget constraints, 


Single crystal natural dial 

тапу ways the ultimate wi 

die material (Photo 5). Bec: 

very high hardness it has the ore 

resistance to abrasive wear of 

be polished to a shine that гп 

surface. This unique property 

fine wire drawers (below. 

standpoint of minimizin: 

breaks) as well as, 

surface. When th ce finish is an important 

jamond dies are usually the 

ally in the final few dies of the 
portant characteristic of 

nd is its high thermal conductivity. 


is. Because diamond has 6-10 times belter 
conductivity than tungsten carbide it is better 


Photo 6 — Polycrystalline diamond die blanks 


suited for conducting heat away from the drawin 
thus lengthening die life. The primary limitation of 
natural diamond in wire drawing dies is high cost 
resulting from the limited supply or availability of large 
size, high quality diamonds. Single crystal diamond 
although extremely hard, does not possess very high 
strength. It is relatively brittle and susceptible to 
breakage when encountering a shock in its cleavage 
plane. Single crystal diamond is a unique material in 
that its hardness and wear resistance is directional 
depending on the plane of its orientation. If improperly 
oriented а diamond will wear in a non-uniform manner 
and can create badly out-of round wire over time. 
Today, single crystal natural diamond wire dies are 
being used in sizes as small as .0003" (7.6 micron) 
about 1/10 the diameter of a human hair, for precise 
applications such as the gold bonding wire as leads in 
an integrated circuit. The maximum hole sizes whe: 
single crystal natural diamond is used as a wire 
today are some what limited above 040' (1 

stricted above . 100" (2.541 


zone, 


af polycrystali 
ойе; 
d suit specific 
s the name implies. 
ie diamond is comprised 
I| particles of diamond 
vefBlic catalytic elements that 
ave been compacted under intense 
heat and pressure into a synthesized 
die blank. The random orientation of 
these small diamond particles created 
a new die material that was more 
resistant to wear and fracture than 
even single crystal diamond, The 
ability of some manufacturers to 
produce polycrystalline die blanks as large as 40mm 
(1.57') diameter x 20mm (0.79') thick has opened new 
markets to die makers such as rod drawing, tube 


drawing and stranded 
Г” Өй, 
ә 
ve ў um 
NERA, 


wire compacting and 
bunching which were 
Photo 7 — Synthetic single 
crystal diamond die blanks 


aliDiamond wire die 


previously dominated by 
tungsten carbide. 
Originally, polycrystalline 
die blanks gave die 
fabricators @ problem in 
achieving a polish 
acceptable to wire 
drawers, Polycrystalline 
blanks cannot achieve 
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Copyrights and Copywrongs 


Recent civil actions against people who have violated the copyrights of music and movies have rekindled a pet 
peeve 1 have always harbored against those who would steal another's work or creative efforts. The UK music 
Industry recently claimed victory in йз first battle with illegal file sharers after 23 people paid $87,900 to seule 
ош of court. In other action, police in a dozen countries seized computers and made arrests in a raid of 
Internet pirates in the United States, Netherlands Australia, Israel, Germany, South Korea, Norway, France 


Sweden, Denmark, Russia, Poland, Canada and Hungary This ald disrupted sophisticated groups that were 
responsible for almost 93% of copyrighted material that was available legally online. 1 hope d В just the 
beginning and the long arm of the law continues o punish violators on an international basis. Copyright laws 
arta form of protection provided to the authors of "orginal works of authorship including literary, dramati 
musical artistic, and cran other intellectual works, This protection is available о both published and 
unpublished works In other words, you draw it write te record to ake a photo of it, you own that work. 
Of course exceptions are provided if you are working for another company and have creative agreements ith 


All Diamond Tools 
Are The Same. 


TERRY KANE, Editor 


history and vast resources of “intellectual 
property” that need to be protected and we all 
Ts ake the lead in protecting our valuable 
assets whether they are photos, ale technical 
papers esearch projects or other works Thi 
е especially near and dear to my heart 
many companies. In my work I spend hours 
doing search and 1 periodically come across a 
photo ог direct text iit recognize as originally 
Published by the Association or one of our 
Members. ake action to otl the companies 
involved in the hope of heading off further 
Copyright infringement. Many time I have found 
that companies do nor fully understand the laws 
and a simple request is all that is needed for 
them to cease and desist using the copyrighted 
mate 


With the advent of the Intemet and relative ease 
text “ct and paste” technology has become a 
{vidas feel it is OK to just Take whatever they 
see and use it wherever they choose This s not 
the ase. it ir Шери not io mention there is a 
‘eran integrity problem with those who would 
Steal anothers work 


A few ears ago a company applied fr 
membership to the IDA and with their 
application they supplied a website to further 
review their products and capabilites To my 
amazement their site had photos of products that 
‘were obviously pirated from membe? websites 


Fact is that diamond and CBN grinding wheels, dressers, and cutting tools 
are as different as the companies that supply them. That's why you'll find 
Companies as their own product namest | the CITCO name on the wheels and tools that handle the critical jobs in 
notified them of this problem and they were very automotive, aerospace, and general manufacturing, Hardened steel, ceramics, 
ro et ee a laminates, superalloys, composites, reinforced resins, abrasive materials, 
Subsequently did change ther produc names you name it and СІТСО wheels and tools will tame it 

and removed the photos. СЇТСО has more than 60 years of experience delivering diamond and CBN 
The worst violators, across all industries, have solutions for industry's toughest problems. Give us a call, and we'll show you 


CITCO ©, 


under elf justified and misinterpreted bas they 
«all freedom of expression, fair use, common ese — 

propeny or public domain. They use these terms Esa Быр 
as ways to usurp the rights afforded to those who бишер Tools CBN Wheel 


eate the original work. Copyright criminals 
and pirates aren't only stealing music and 
movies, they are infringing on the very 
building blocks of our industry. We all 
should actively pursue these pirates and 
support any regulatory legislation to stop 
the theft of intellectual property. Greater 
efforts must be implemented to safeguard 
the years of hard work and the valuable 
knowledge base that is the core of the 
Industrial Diamond industry 
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For ПСО For CITCO Wheels 
Cutting Tools 


Operation Of Landis Gardner 
357 Washington St 

Chardon, OH 44024 
‘wwwclandisgardnercom 


1-800-242-7366 
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the same degree of polish that is possible with sin 
crystal diamond. This is why single crystal diamon 
red by wire drawers of fine sizes and plate 


t wife 

гв dfawn throug! 
polycry is quit@eqgeptable in то 
"applications. Thus, the market ропе al ol 
polycrystalline diamond into the,nóh-ferrous Wire i 
is nearing completion 


Beginning in 1986, a thigd\Supatabtasive die matey 


manufact 


шу 


made its арі adhibe crystals ^ 
synthetic diamond,nas araduslly Bedetrated the” 
markets th raudiamond, i 


heb Эга суза га 
dies (photo 2) The ene‘ and pertocmanes al single 
tal удес diamond dies.afe ary similar споје 
<erystalinatutal diamond dies from аһ end-user 
standpoint whe benefits of singe;erystal synthetic 
Wer Wu Me текеде рН ve qr \ 
юпав are пеййү ч М 
it ейїпа!а@ М 


he single 


ration as a suitable replacemer 
crystal natural diamond die. 


Contrary to popular belief, fiber ор! 


for si 
with natural di 


jedan LS 


cs has not, nor is 


likely to ever lace the need for metallic wire 
(photo 8). As 

need for wire will continue to expand 

nfrastructure in the eastern economies, the expansion 
f ations and power systems in the Third 


toward miniaturization, automa 
information super highway all 
for wire and the diamond wire 
the 21st century, 


natural dia 
by year, i 
crystal synthetic diamond will see signi! icant ma 


drawing die well int 


sp? means Diamond Technology! 


A ANY SUBSTRATE - ANY APPLICATION · ANY SHAPE - ANY. 
We make solutions happen! 


A diamond material may be your solution-we can male it pay off! Our decade of experience and 

patented processes for CVD fims of pure diamond on silicon wafers or tungsten carbide may be 

the solution. It may be that you need our thicker CVD fabricated fim diamond for optimum wear 

resistance and thermal conductivity. Other applications may require polycrystalline diamond for a 

wear part ог cutting tool. You tell us the need and the performance parameters, our engineers will 
find you the ultimate diamond solution. Ask for it-we will deliver the solution. 


= p DIAMOND 


Calgary- Mountain View - Decatur 
1(877) 773-9940 - www.sp3inc.com 
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Prevention of THE WIRE DRAWING 
Failure Modes in кыд 


The process of wire drawing, like 


H the name implies, consists of 
olycrystalline а 
through а die with smaller diameter 
н А A thereby reducing the diameter 
lamon ге 1es through plasti deformation while 
the volume remains the same. To 
accomplish the desired wire 
By DAVID BRIGGS, Product Manager diameter a wire is drawn through a 
Wire Dies Diamond Innovations series of incrementally reduced dies 
until the final wire size is achieved 
(photo 1). Not all metals or alloys 
possess the physical properties 
necessary to make useful ite, The 
metals must be díctle 2nd wrong 
in tension, These qualities 
determine how usefül а wire will be 
in its final@pplication, егу wire 
type requires specific processing 
techniques t9 achieve the desired 
quality andisize. Wire can be made 
from copper, steel, platinum, gold 
silver, aluminum and iron as well as 
from Other alloyed metals. Special 
purpose wire is also made from 
tungsten for light filaments due to 
its high temperature properties 
(photo 2), Wire is made in large 
diameters and gauges for 
construction cables and heavy duty 
electrical use down to extremely 
fine wire for special purposes 
Making wire is an ancient science 
which began with cutting metal in 
strips and hammering it into a 
round diameter. Still later, drawing 
was used to process fine gold 
threads for textiles. True wire 
drawing, as we know it, actually 
began in Europe during the 
sixteenth century. Wire dies were 
initially hard metals like iron or 
gemstones like rubies, Eventually 
carbide and natural diamond 
became more common. Since being 
introduced in 1974, polycrystalline 
diamond (PCD) dies have made 
tremendous advancements in 
productivity and quality in wire 
drawing applications 
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Welcome to 


APOGEE Pars" 


APOGEE is a company with a team of professionals that has decades of experience in 
the drawing of Tantalum and Niobium cans and cups. We are dedicated to supplying 


quality product in a timely manner and at competitive price with unrivaled service to our 
customers. 


Quality is an integral part of our process. To insure that the finished product is exactly 
what the customer expects, every step is monitored, from quoting, the purchase of raw 
material, the tooling which is done in house in our complete toolroom, and on through the 
manufacturing process. Our goal is to satisfy our customers, Period! 


So, welcome to APOGEE. Please send us 


your requirements and let us demonstrate 
how we respond to your needs. 


APOGEE as 


55 Access Road, Suite #600 
Warwick, Rhode Island 02886 
(401) 732-3634 ~ Fax (401) 732-5237 


Web Site www.apogeeprecisionparts.com ~ E-mail: davem@apogeeprecisionparts.com 


FABRICATION AND 
APPLICATION, 
OPPORTUNITIES FOR 
ERROR AND FAILURE 


Wire die fabrication and 
applications are demanding 
processes with numerous steps 
involved. Die fabrication involves 
applying pressures and 
temperatures (photo 3) as well as 
drilling with lasers, diamond 
needles and wire through the PCD 
core. All of these can cause the die 
to wear and fail in a number of 
different ways. Each step subjects 
the diamond core to new 
opportunities for error and failure 
In polycrystalline dies this wear on 
failure can be delayed and the die 
life extended by understanding how 
dies typically fail. "The most 
frequentlpoccurringdefects in wird 
dies are: 1) Gracksior fractures, 2) 
Rough diamond.bore 3) Pitting 4) 
Excessive wear rings and 5). Broken 
die blanks!The following analysis 
identifies the potential causes of 
die failureand is a valuable guide 
to preventing such issues from 
occurring 


1) Cracks or Fractüres - 
The 4 Primary Types Seen 
in Wire Dies 


The most frequently occurring 
defects in wire dies are cracks or 
fractures. Cracks or fractures are 


Graphic t 


Wire iore. 
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almost always 
caused by a 
release of stress 
in the part. Stress 
is inherent in any 
material 

structure 
Compressive 
stress makes a 
diamond 
microstructure 
stronger but as 
material is removed, the stress in 
the microstructure is relieved 
makingiit more susceptible to 
cracking or breaking, 


Cracks or Fractures in 
Wire Die Cores 


here are fouribasic types of cracks 
GF fractures seen in Wire dies; U. 
shaped cracks, Vertical cracks, 
Harizanial cracks and Web or 
multiple cracla. Each óne of these 
has a distinct appéarance and 
specific causes, U-Shaped. Cracks 
(photo 4) are vertical 
fractures/cracks that turn downward 
authe entrancesapproach and then 
tuin dpwards at the bearing zone. 
lie main causes of these are 
excessive mechanical stress applied 
to,one side of the blank due to 
misalignment in the casing or 
voids/uneven distribution of 
materials in the sintered matrix. 


Vertical cracks are cracks traveling 
from top to bottom of the die bore 
(graphic 1). They are 
caused by a) mechanical 
stress due to the die bore 
being drilled off center b) a 
die misaligned when 
mounted c) insufficient 
diamond wall thickness 
due to oversized entrance 
or die bore d) drill bit 
contact with the diamond 
table when the casing was 
opened e) residual stress 
relief from cobalt pool in 
the diamond table оге) the 
hole was bored before 
mounting of blank 


Photo 1 — Wire dies in series to incrementally reduce wire diameter. 


Photo 2— 
Tungsten wire is 
heated before. 
ГЛ 


Photo 3 - Wire die casing containing diamond nib 
being sintered by induction heating 


Entrance and approach 15. 
00 large causing a thin 
diamond wall thickness. 


View of die blank after 
being wire EDM 
cross-sectioned. 


Photo 10 


Crystal pullout and enlarged. 
‘rain boundaries induced 
during fabrication (excessive 
thermal stress. 


Horizontal Cracks are cracks that 
travel around the bore diameter. 
‘Typically these happen because of 
the development of a wear ring 
serving as a stress riser or from gaps 
in the braze alloy after sintering 
that cause mechanical stress (photo 
5). Horizontal cracks can also 
develop because there are gaps 
from press fitting the blank in the 
case that can cause mechanical 
stress or the blank abrades the steel 
casing during the mounting 
operation. Finally, they could also 
be caused by overheating during 
laser drilling (photo 6) or sintering. 


Web or Multiple Cracks are 
indicative of cracks traveling in 
non-uniform directions (graphic 2) 


These can be causéd by. 
a wear ring that Was 
generated düring the 
wire drawing process or 
a misaligned die during 
the mounting process 
that indtices stress 
(photo 7). Multiple’ 
cracks cart alsó happen 
as afesult of excessive 
thermal. darnage either 
from laser drilling, 
sintering, or lubricant 
interruption while 
drawing, We also see web or 
multiple cracks when the diamond 
wall thickness is too thin due to ап 
oversize bore diameter (photo 8). 


2) Rough Diamond Surface 
lefects 


А rough diamond bore surface is an 
area in the bore hole that is 
difficult or impossible to polish 
due to voids between the diamond 
crystals (photo 9). This area can be 
granular in appearance. The pull 
out of diamond crystals may have 
occurred due to melting of the 
cobalt secondary phase between the 
diamond grains. This condition can 
happen when there is excessive 
thermal damage either from laser 


drilling, sintering or lubricant 
interruption while drawing 
Unsintered diamond, usually 
isolated to a localized region of the 
diamond table, can also cause the 
polycrystalline diamond surface to 
be rough 


itting Defects in The 
iamond Table 


The third type of failure is Pitting 
(photo 10), which is indicated by 
опе or more voids in the diamond 
table and can bé caused by either a 
diamond cjstal pull out or a loss 
of metal binder. Pitting can result 
heh there is excessive laser.burn. 
on one or more isolated regions 
that did;not clean up.d'ring 
fabrication or Tf тёге isa metal 
pool in the фа опа structure, It 
can als@\come from an 
agglomeration of small diamond 
crystals that pull out; when. 
overheated 


4) Wear Ring Defects in 
The,Beariny Агёа 


fourth failure mode is the 
development of one or more 
horizontaligrooves or fractures in 
the bearing area or on the top of 
the reduction area (photo 11). 
Sometimes cracks can develop if 
not caught in time. These defects 
occur if a die is used beyond the 
recommended re-cut time or if the 
lubrication flow is interrupted 
during the wire drawing process 
causing abrasion from material 
fines 


5) Broken Die Nib Occurrence 


A final defect condition exists when 
there are die cracks through the 
diamond table and/or carbide ring 
(photo 12). This can occur when the 
bore diameter is oversize thinning 
the diamond wall or when a drill 
contacts the diamond during the 
casing operation. It can also 
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happen if there is thermal stress 
from excessive temperatures or 
when non-uniform stress is applied 
to the die during the mounting 
process. Breakage can happen also 
when laser drilling before 
mounting or if there is excessive 
mechanical stress in the blank piior. 
to finishing 


CONSIDERATIONS FOR 
LONGER.-WIRE DIE LIFE 
AND IMPROVED 
PERFORMANCE 


Knowilig how dies fall can aid in 
heading off cataStfo phic or 
premattire failure. In polycrystalline: 
dies this wear or failure can be 
delayed/and the die lif extended if 
certain guidelines ire followed 
First, care should be taken in the 
manufacturing progess to eliminate 
excessive thermal damage from 
sintering or laser drilling, Proper 
alignment of the blank in the 
casing is critical for reducing, 
breakage. 


End users should follow the 
maximum recommended bore 
diameter listed in the Diamond 
Innovations Compax Die Blank 
Brochure for soft non-ferrous wire. 
Hard ferrous wire should not 
exceed 65% of this diameter, Dies 
need to be recut or repolished on 
observation of a wear ring in the 
area of wire contact to maximize 
die life. It is imperative to keep a 
constant lubricant flow to the 
drawing area (photo 13) and to 
filter the lubricant to remove metal 
fines and to maximize lubricant 
flow, wire finish and die life 


It is recommended to decrease the 
bearing length for higher speed 
drawing and use finer grain die 
blanks for improved wire surface 
finish and when drawing ferrous 
and plated wires. Always use 
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coarser grain die blanks for drawing 
larger size non-ferrous wire to 
provide longer die life and 
improved wire dimensional 
contfol. In high temperature 
drawing of tungsten and 
molybdenum wire maintain a 
reducing atmosphere in the 
drawing zoneto minimize 
detrimental oxidation effects and 
maximize die life! Finally it is 
important tà use matched 
elongation die sets in multi-wire 
drawing machines 


These preautions and guidelines 
will extend die life and 


petforniance over the longterm. MM 


Diameter 


Photo 13 - Wire drawit 


applications need heavy lubrica 


What does this mean? 


You get the best coarse grain PCD 
grade on the market - period! 


eHighest Wear Resistance 
eBest Edge Quality 
eHighest Toughness 


elmproved Workpiece 
Surface Finish 


eHighest EDM Cuttability 


eBest Product Consistency 


Toolmakers who know choose C30X. 
Shouldn’t you? 


jii ADVANCED MATERIALS 


Opting Sh erstes, е. 


Flank Wear 


C PRODUC 


PRODUCTS 


p == 


LACH DIAMOND IS PRESENTING THE NEW SHARPENING 
TECHNOLOGY AT THE AWFS — LAS VEGAS AT THE BOOTH 
u #4154 OF COLONIAL SAW. 


The new success model from LACH 
DIAMOND, the universal sharpening 
machine «Dia-2100-mini« is 
concealed under the code name 

» Minis. This machine is 

Г ised for the 
л” sharpening of all 

"diamond tools (PCD) 
for the processing of 
wood / wood-lke 
materials and plastics 
For more Information. 
contact: Colonial Saw 
Machinery Sales and 
Service East Coast: 1-888-777-2729 West Coast: 1-800-252- 
6355 www.csaw.com 


info@csaw.com wwwlach-diamond.com 


American Superabrasives Corp. [o] 


gums American Superabrasives Corp 
announced they have become an 
agent for a High Speed Brazin 
System with the capability for 
СУС diamond, PCD PCBN and 
related materials on to a tool body. 
The Brazing system is an automatic 
process with consistent quality and 
repeatability. This machine only takes 
28 minutes to braze inserts, from 
entering the chamber to removal. 
There are 
only six of these high-speed vacuum 
brazers operating around the world. 
‘American Superabrasives also 
announces the availabilty of a 75 mm 
polycrystalline diamond blank. For 
additional information on these 
oducts contact: AMERICAN 
UPERABRASIVES СОВР, 59 Ave 
at the Common, Shrewsbury, NJ 
07702, Tel: (732)389-8066 Fax- (732)389-8069 www.diamond- 
abrasives.com E-mail- njabrasives@aol.com 


razing 


AIRBUS A380 USES HOMIDE 250 


The high-temperature resin HOMIDE 250 was 
originally developed by HOS-Technik 
(www.hostec. com) as high-temperature matrix 

resin for the air and space industry. The 

Airbus A380 which recently started for its 

maiden flight contains components which 

were made from this high-tech resin. By 

modification it is possible to use HOMIDE 

250 as binding agent in the diamond and 

СВМ tool industry. Thanks to its excellent 

thermal and mechanical properties leading 

diamond wheel manufacturers in US, Japan 

and Europe use HOMIDE 250. Compared 

to phenolic resin bound wheels this high- 

tech product shows unrivalled improved 

properties, especially as far as wear under 

extreme conditions is concern 
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LSP3 DIAMUND 
TECHNOLOGIES, 
INC., AN SP3 
COMPANY, TODAY i 
ANNOUNCED THAT 

IT HAS EXPANDED ITS OFFERING OF ITS DIABIDE TOOL 
COATING SERVICE. 


эр3 Diamond Technologies, Inc has also begun seling its DIATIp 
ffeestanding diamond ol ips and providing a tool tpping service 
In conjunction with sp3 Inc. recent move into а new headquarters 
and manufaciuring faci, sp3 Diamend Technologies 6 able to 
offer increased toa! coating capacity and improved lad-lmes. sp3 
с. is a fullservice provider of products and services reated io 
їгїт and к-п diamond deposition and other diamond 
materials. sp3 comprises мо companies: sp3 Diamond 
Tecos and вр Сыйга Took ap Gg Tools factory is 
located т Decatur, Indiana, USA (800-773: 9940) For further 


information Contact: sp3 Diamond Technologies, Inc. 2220 
Martin Ave. Santa Clara, Ca. 95051 www.sp3ine.com 877-773- 
9940 diamond@spaine.com 


SUNNEN KGM* 5000 
KROSSGRINDING* SYSTEM 
HOLDS TIGHTEST TOLERANCES 


The KGM 5000 
KROSSGRINDING System 
delivers extreme accuracy їп bore 
Sizing and finishing and is ideal for 
iow- lo mid-production applications, 
delivering precision, roundness, 
Straighiness, bore size and finish 
like no other on the market. The 
system uses both KROSSGRINDING plated diamond tooling and 
dlrboHone" single- or multi-stone tooling. For fast stock removal 
Sünnen' Turballone mandrels wil get the job done and abrasives 
сап be reloaded when worn, lowering tooling costs per part For 
more information, contact Sunnen Products Company, 7910 
Manchester Ave., St. Louis, Missouri, 63143. Phone: 1-800-325- 
3670. FAX: 314-781-3268, Web site: www.sunnen.com 


SPRING RESOURCE DIRECTORY Corrections 


ө The Balancing Company's 
website and email address 
Should be; website: www balco.com and email: shaw@balco.com 


© Custodiam S.A. 
ue Egide Van Ophem 111 
Brussels B-1180, Belgium (change) 
Phone: 32-23-70.6480 * Fax: 3223-70-6499 
Email: info@custodiam.com (change) 
‘Website www custodiam.com (change) 


© OGURA JEWEL INDUSTRY CO. LTD., Diamond Tool Department 
‘correct Email address to sales4@ogurarindus:co.jp 
‘Add Company under Grinding Wheels, Vitreous 


ө Add Accu-Cut Diamond Tool Со. 
4238 N. Sayre Avenue. 
Norridge, IL 60706 USA 
Phone 708-457-8081 * Fax 708-457-8061 
Email: info@accucutdiamond,com » Website: 
\wwnwaccucutdiamond.com 
Include under categorias and classifications Manufacturers of 
Superabrasive products, Machine Tool builder and Research Facility 


THE 59TH INDUSTRIAL DIAMOND ASSOCIATION 
ANNUAL MEETING was held this spring at The Aladdin 
Las Vegas, Nevada. Highlights included 60 attendees that enjoyed 
festivities and technical presentations over the three-day meeting. In 
addition to a very active business meeting which led to many new 
programs and initiatives, he first day featured speakers which inclu 
technical presentation from Dr lon Benea on the science of diamond 
synthesis and Richard Preuss and Mark Markovic ofthe US Census Bureau 
who took the attendees through excellent resources for tracking and reporting 
import and export dala for our industry. Dur Thursday evening 
banquet honored out going president Joe Haag and welcome 
2005: president Joe Tabeling and his Officers and Board of 
Directors (see page 4). The last day we were treated lo four 
excellent presentations. Mike Rubell f the Se 
Compliance Institute spent an hour going over various 
issues we should be aware of that are set Бу 
it regulations. We then listened to Gina Martin of 
а Bank, who 
gave us a very insightful 
Economie outlook for 
future business. This 
маз Gina's second year 
speaking with our 
attendees and due to an 
overwhelming response. 
she has been asked to 
join us next year as wel 
After lunch it was o 
pleasure to have James 
Campbell the Industrial 
nager from Pratt & 
Whitney and he gave us an 
insightul perspective ofthe 
way Pratt and Whitney 
approves vendors and 
selects new tooling for 
manufacturing processes. 
e meeting concluded 
with S, Clark 
McEwen from 
the Canadian 
Diamond 
Indust 
speaking on the 
new diamond 


"development 
over the next 
few years All in all the meeting was a 
tremendous success and the membership took a 
strong step forward heading into the 60th 
Anniversary and INTERTECH 2006 in Atlanta 
ned Apri 


THE WIRE ASSOCIATION 
INTERNATIONAL, INC. 
Interwire 2005: a positive industry sign 


GUILFORD, Connecticut, USA — The wire and cable industry showed continued signs of resurgence 

at Interwire 2005, held May 14-19 at the Georgia World Congress Center in Atlanta, Georgia, USA, 

where the Wire Association International also held its annual meeting, put on a comprehensive. 

technical program and celebrated its 75th Anniversary. Interwire 2005 drew some 5 200 attendees, 
from 2003. The keynote presentation was by Malay Mukherjee, Chief Operating Officer 

т in 2004, even when 

lo Пон towards higher 

ed markets. Dr. Robert Eisenbeis, Executive Vice President and Director of Research, Federal 

e Bank of Аата, explained thal the 0.5. economy is doing much better than the 

press would have people believe. Growth this decade looks to be averaging 3.6 percent, which is. 

about the same as the 1990s, а period tat vibrant 
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To have your event or conference listed, 
please send information to: 
Finer Points Event Calendar 
РО. Box 2940, Columbus OH 43229 
Fax 614-797-2264 or 
email: tkane-ida@insight.rceom 


July 14-17 
Tile & Stone Show 

Jacob Javits Convention Center 
New York City 
wwwinternationalstoneinstilute.com 


July 18-22 
Lean Manufacturing 
Certificate Program. 

University of Michigan Center for 
Professional Development 

Oak Brook, IL 

734-647-7200 online at 
http:/lopd.engin.umich.edu 


August 24-26 
Coil Slitting Certificate Program 
Detroit, SME 


Sept. 7-9 
Spray Finishing Technology Workshop 
DeVilbiss, Binks and Owens 

Community College 

Toledo 


Phone: 800-466-9367 


September 13 -15 
Midwest APEX 
(formerly Detroit APEX) 
Novi Expo Center 

Novi, MI 


Sept. 19-22 
Coating 2005 Show & Conference 
Indianapolis, Organized by 

Goyer Management 
www.thecoalingshow.com 
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Sept. 27-29 
Ohio Technology 
Showcase 

US Dept, of Energy, Ohio 
Dept. of Development, 
Energy Industries of Ohio 
Cleveland, Ohio 

Phone: 800-608-7141 online at 
www.ahioshowcase.org 


industria Diamond Conference 


Diamond At Work 
st International Industrial 
Diamond Conference 
Barcelona, Spain 
conference@diamondatwork.com 


November 5 
OSHA Construction 
Safety Training 

St Petersburg College / 
Clearwater, FL 
727-577-5004 or visit www.csda.org 


November 7-12 
Operator Certification Training 

St. Petersburg College / Clearwater, FL 
727-577-5004 or visit www.csda.org 


TESTING 


EXPO 


[NORTH AMERICA] 


November 8-10 
Aerospace Testing Expo 

Long Beach Convention Center 
Long Beach California 
www.aerospacetesting- 
expo.com/northamerica 


UAMA Annual 
Fall Meeting 
November 13-15 
The Newport Marriott Hotel, 
Newport, RI 
www.uama.org 


November 13-16 
FABTECH 
International 2005 
McCormick Place South 
Chicago, IL 


November 29 - 
December 2 

Sawing & Drilling 
101 Training 

Santa Fe Springs, CA 
727-571-5004 or visit www.csda org 


2006 


January 31 
CSDA Tech Fair 
Charleston Place Hotel 
Charleston, SC. 
727-577-5004 or visit wwwcsda.org 


February 16-17 
Cutting Edge Training 

St. Petersburg College 

Clearwater, FL 

727-577-5004 or visit www.csda.org 


February 18. 
‘OSHA Construction Safety Training 
St. Petersburg College 

Clearwater, FL 

727-577-5004 or visit www.csda.org 


February 20-21 
Estimating Training 

St. Petersburg College 

Clearwater, FL 

727-577-5004 or visit www.csda.org 


February 20-25 
Operator Certification Training 

St. Petersburg College 

Clearwater, FL 

727-577-5004 or visit www.csda.org 


March 20-23 
Sawing & Drilling 101 Training 
Kansas City, MO 

727-577-8004 or visit www.csda.org 


Industrial Diamond 
Association 
of America 


60th Anniversary 
and Annual 
Meeting 


APRIL 24-26, 2006 
INTERTECH 2006 
GRAND HYATT ATLANTA 
Atlanta GA, USA 
www.superabrasives.org 


INTERTECH 


2006 


APRIL 24-26, 2006 

INTERTECH 2006 

GRAND HYATT ATLANTA 
Atlanta GA, USA 
http://www.superabrasives.org/ 
callpapers.pdf 


Manufactured Large 
Single Crystal Diamond 


By RICHARD LADD, Sumitomo Electric Carbide, Inc. Diamond Group 


Manufactured large single crystal diamond is used in a wide variety of applications 
including precision cutting tools, wheel dressing tools and wire drawing dies. This 
article will review the manufacturing process and properties of synthetic single 
crystal (SSC) diamond and discuss both the mainstream and unusual uses of this 


unique diamond. 
sand Apolcsions FINER POINTS б 


FIGURE 1 


FIGURE 2 


FIGURE 3 


FIGURE 4 
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Manufactured large single crystal 
diamond is used in a wide variety of 
applications including precision cutting 
tools, wheel dressing tools and wire 
drawing dies. This article will review the 
manufacturing process and properties of 
synthetic single crystal (SSC) diamond, as 
well as and discuss both the mainstream 
and unusual uses of this unique diamond. 


MANUFACTURED SINGLE 
CRYSTAL DIAMOND GROWTH 
PROCESS 


Large single crystal diamond has been 
manufactured since 1985, These high 
quality single crystal diamonds are 
synthesized under ultra-high pressure 
(60,000 atmospheres) and high 
temperature (over 1,300° C). A 
temperature gradient is created in the 
interior of the heater. This gradient is 
used to melt the carbon source ing a molten solvent 
metal. This process allows the/diampnd to grow on a 
seed crystal. Maintaining,tlie synthesizing 
conditions constant over a long period of times 
necessary in orderito grow large high quality 
crystals. The growth. process.4s shown/in figure. 


After the growth capsule js. renioyed from the High 
Pressure (HP)/High Teniperature (HT) press, the'SSC 
diamond is acid cleaned. The seed crystal ig^ ай 
removed and the grown crystal is cleaved into) 
lates and laser'Gut in various shapes and sizes. 
This processis shoym in figure 2m 


GhaRACTERISTICS AND, (> 
PROPERTIES OF DIAMOND 


Depending omte characteristics and physical 
properties of the elements found in their crystals, 
(e.g. nitrogen or boron, etc.), diamonds are classified 
into four types. These types are 1a, 1b, IIa, IIb as 
shown in Table 1. All of these four types are found 
in nature, but most of the diamonds are 1a, which 
contain several hundreds of parts per million (ppm) 
of nitrogen aggregates. In contrast, SSC diamond is 
type 1b, which contain evenly distributed nitrogen 
in quantities of 10- 20 ppm. This provides physical 
properties different from those of type 1a diamonds 


Table 1 


TYPE II 
Ilb 


Abundance in. | 
Natural Diamonds 


~0% 


Synthetic Diamond | Not Synthesized 


SynaticPowder эттер Om 


= 2x10" 


Nirogen 
pp Platelet Form 


Impurities | 2) 


107—107 


_1 
High Purity 


Dispersed Platelet Form 


Others 
(ppm) 


Solvent Metals 
10? - 10* 


Boron 
-100 


Союг Ciear-Yellow 


Green-Brown Colorless Blue 


Electric Resistivity Jot 


10" 10" 30 - 10* 


(Q*cm) 


insulator Semiconductor P Type 


Thermal Conductivity (Wire 


800 - 1600 2000 


such as optical characteristics 
and thermal conductivity. 


SSC DIAMOND CUTTING 
TOOL BLANKS 


SSC diamond contains controlled 
amounts of dispersed nitrogen 
(10-100 ppm). This allows for 
very consistent and uniform 
blank to blank properties. In 
addition to uniformity, the 
controlled amount of nitrogen 
also allows superior fracture 
resistance, high hardnéss dnd 
high thermal conductivity, All 
these properties significantly 
affect the life arid performance 
of diamond Gutting tools. SSC. 
diathond tools offer superior 
Performance to natural diamond 
tools for many ultra high 
precision machining, 
applications. Sorne applications 
include madhining precious 
metals, camphter memory digs, 
acrylies where optical quality 
finishes are required, hard 
electrolytic nickel olds used inr 
the optics industry, photocopier 
cylinders and laser scanners. 
SSC diamond blariks are offered 
in a large variety of squares, 
rectangles, triangles and full 
crystals. Some of the available 
blanks are shown in figure 3. 


A variety of SSC diamond 
precision cutting tools are 


shown in figure 4, These tools 


Agathon 400 Penta 


Now with the 5-Axis 400 Penta, in a single operation, 
you can complete all the grinding of an 
extended range of inserts. 

W Faster cycles with linear drives and torque motors 
п Integrated grinding wheel conditioning and dressing 
ж New rigid workhead for heavy duty grinding 


400 PENTA 
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TEST IN DOMESTIC STEEL WIRE MAKER 


ssc 


LIFE: Wire Weight (kg) 


Pieces 


Average 
Life сомо Ratio. 


366 


205 108% 


336 


212 120% 


432 


227 111% 


393 


261 125% 


1527 


226 117% 


21 


205 115% 


63 
TEST IN DOMESTIC STAINLESS STEEL WIRE МАКЕН 


ssc 


272 173% 


Natural 


Size (mm) Average Life 


Pieces Average Life CDIND Ratio 


0.100 514 


Thousands. 485 106% 


0.108-0.52 1517 
TEST IN D 


Thousands 1418 107% 


ига! 


Size (тт) Average Life 


Average Life CD/ND Ratio 


0.0215 198. 


112% 


0.030 


FIGURE 5 


FIGURE 6 
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include a split radius diamond tool used for 
machining diffractive optics, a Vee diamond tool 
used as a form tool or for fly cutting, an insert 
diamond tool used for generating contact lens 
molds, a concave radius diamond which is used for 
form cutting, and a ball end mill diamond tool used 
for cutting a micro lens array. 


SSC DIAMOND DRESSER BLANKS 


SSC diamond dresser blanks are cleéaved and/lfiSer 
cut into the shape(f'a prism or rectangle. The 
unique shapeallows\a Consistent &nd:tmiform: 
diamond sitrface ideally suited for dressing 
aluminum oxide and siliogüi carbide wheels. The 
elongated shape also drastically reduces diamond 
pull out, SSQ diamond dressing tools can offen use 
‘much smaller carat Weight diamond tha natural 
diamond (ND) dressing tools. This {87а result. of SSC 
diamond dressing blanks having a consistent cross 
section of diamond againszthe grindind wheel. This 
са ре seen in Figure 5; The 2.0 carat ND chisel 
dressing tool on'the eft was replaced by a three 
stone SSC diamond chisel dresser used to dress a 
silicon carbide wheel on Studer grinder. Stihl Inc. 
reports that the lower cost SSC diamond dresser 
lasted nearly tàn times as long as the ND dresser. 


SSC diamond dressing айке ara used іп a wide'a 


variety of dressing tools. See figure 6. 


SSC DIAMOND WIRE DRAWING 
BLANK: 


SSC diamond wire drawing die blanks aré available 


in Various shapes and Sizes with 
the most commof being 1/2 of a 
cleaved@rystalyThe manufacturing 
prodéss Of SSC allows for the 
growtiróf various sizes of diamond. 
crystals. These crystals are then 
orientated and cleaved in half on. 
the 111 plane to provide а diamond. 
blank for the drawing of ferrous 
and nonferrous wites. See figure 7. 


SSC diamond wire drawing die 
blanks are available in three styles; 
crystal, square, and round. The 
three styles are shown in figure 8. 


‘The diamond die making process 
involves mounting an SSC diamond 
blank or ND crystal into the center 
of the die casing using a high 
temperature powdered metal 
matrix. The die is then laser drilled, 
profiled, polished and final sized. 
Wire is drawn through a series of 
dies, reducing the diameter of the 
wire as it passes through each die. 
See figure 9. 


SSC diamond wire die blanks offer 
a consistency and uniformity that 
ND stones cannot match. In 
addition to uniformity, the 
controlled amount of nitrogen also 
allows superior fracture resistance, 
one of the leading causes of 
diamond wire die failure. The 
unique nature of SSC diamond 
allows it to outperform ND dies in 
almost every wire drawing 
application. See Table 2. 


In summary, the exceptional 
properties of SSC diamond allows 
expansion not only in cutting tools, 


F 


MEIST Abrasive Compoun 


Innovative Organics 800 782 9225 

4905 East Hunter Avenue 714 701 3900 

Anaheim, CA 92807 ТҮ" fax 714701 3912 
SAINT-GOBAIN 


GRAINS & POWDERS 


innovativeorganics@saint-gobain.com 
www.innovativeorganics.com 


Wire Die Products and Applications FINER POINTS 


wheel dressing tàols, and wire 
drawing dies, but also in 
m incremental business such as Water 
£ jetnózzles, gage points, and wear 
„ 3 Parts; This unique product creates) 
тасос am entry intOlan entire arfah of 


L 
e 

T applicatións Where diamond has not 

0.6 


X beenaised Previously. W 
ов 


с 


ioo li fo) liv lo li lo [o 


|. 
fo Jo li» fo] iilo 


Universal Application 


lo o [o [i fin a ооо 


|||. 


V : 


колоп Armplex Suporabrodvos. 

1401 East Lackawanna Sheet Mc ally industial Pork 
Okphant, Pa 18447 

Phone: 1-800-868-5155 (570/383-3261 ак [570/383-3218 


wenworenomplexcom. 


Over a quarter century of manufacturing hi-quality micron and sub-micron powders | 


FIGURE 8 


FINER POINTS Wre Die Pouce ana Aopicatons 


Industrial Diamond Association of America, Inc. 


MEMBERSHIP APPLICATION 


Солу 
nat ship to PO Bor 
Sub 2р Coder County 
" fax 
Email Web Site 
tical Representative 
ating in IDA Activi 
le Business Aciviy 
Which applies Partnership Sole Proprietorship 
Provide папе 
Listat ness references, preferably опе is ап IDA member (name, company and ай 
onary heen engaged in ! 
vani material industry? 2 
CHECK APPROPRIATE MEMBERSHIP 
Regular Membership Have questions about federal government programs, benefits 


and services? Get the answers you can trust from the Federal 
ade c eren в gos nis exegory. ony one ннан anaa Бе | CONSUMAT Information Center. You have written our Pueblo, 
rrr En “a belegae win өй ara ober | Colorado address for years. Now you can call us toll-free. 


We will answer your questions directly or get you to the person who 
— an. Now the only question lft is how to reach us. Simple. 
фиш кашын | JUST CALL 


TOLL-FREE: 
Monday through Friday В алт. to В p.m. Easter Time 
оп иот wwnw.pueblo. 


Á 


International Membership. 


летака Merb a 82000 per ye 


For manufacturing 
and regrinding 


уел targa pace teste th den, wi BCD. PBN, 
yaaa ba CVD tools 

n rie ria pr дш. mE Grinds 
Senet a arr inserts, 


Model FC-500D 


* Two Models: FC-200D & FC-500D 
* Video Optical System with 15х-120х range 


Education/Research 


Mente а RES per yer 4761 Route 364 
‘Senior Membership Rushville, New York 14544 USA Tel: 800/929-2070 
585/554-3070 


Email: mail 


El 
КИНИ. 


FINER 
POINTS 


[7] Renew my subscription to Finer Points 
magazine. 


[Г] Reserve my ad space in the next Finer 
Points issue. 


[Г] Submit article for consideration in future 
issue of Finer Points. 


Send Finer Points my business news, new 
products, new hires, promotions, industry 
news and other press release items. 


Pass this issue around to a friend 


Send in my membership 
application to the IDA. 


Refer a company to 


Here today... IDA for consideration 
as a member. 


28 [Г] visit the IDA Website at: 
But what about tomorrow? While hundreds of wwwsuperabrasivas,orp 
millions of Americans are enjoying the wonders of our and submit a question or comment 
mational parks each year, the future of the very things = 


they're coming to see is at risk. [Г] Contact an IDA member for products ог 


services. 
-— [Г] Mark my calendar to attend Intertech 2006, 

For example, although the Mexican black bear April 24-26, 2006 in Айаг!а. a 

population has been slowly recovering at Big Bend 

National Park, their ongoing survival is threatened. g 


Americans for National Parks is a coalition working to 
preserve these national treasures, and all the priceless 
experiences they provide. Find out how you can help at 
wwwamericansfornationalparks.org. 
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Each micron diamond powder is 


qualified to possess the specific set of size, shape, 

and physical properties that are responsible for its elevated — 
performance in specific applications, including PCD 
manufacturing. hard disk drive manufacturing, and the 
manufacturing of compounds, slurries and tools for general 
abrasive applications. 


That's why our customers trust Engis diamond powders to 
accelerate throughput, increase yields and attain higher 
levels of precision. 
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For the finest specialized diamond powder, bar none, 
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INTRODUCING A NEW GRADE OF PCD 


Syndite СТМ 302 has been developed for the metalworking ABRASION RESISTANCE vs CHIP RESISTANCE 
industry with the specific purpose of having a grade with 
improved abrasion resistance, chip resistance and workpiece A сти зо 
surface finish. The unique structure and properties of this | dant 
material allows it to outperform all other competitive coarse cmos 
Proc 
grain materials. It also allows it to compete with medium Pron 
grain competitor materials in terms of chip resistance and o ¢ 
Pone 
workpiece surface finish. " 
тода 

The graph opposite indicates the superior abrasion and 
chip resistance of CTM 302 compared to other coarse addons = aan 
grain materials ct 

+ тоша 
СТМ 302 is ideal for the machining of non ferrous metals, 
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